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Some thermodynamical problems in a steady one-dimensional flow
of & viscous drop-shaped liquid, Prikl,mat. i mekh, 21 no,3:424-430
My-Je '57. (MIRA 10:10)

(Hydrodynamics) (Heat--Transmission)
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Catogory : USSR/Atomic ond ldolecular Fhysics - Liculdn
ibs Jour : Ref Zhur - Fiziks, No 3, 1957, No Sl

futhor 1 Zorazdovskiy, T.Ya., Regirer, S.5.
Title . Motion of & Newtonian Liquid Between Roteting Cosxial
Cylinders in the Fresence of Internal Thermel Frocesses that

AMFect the Viscous Frorertiec.

Orig Fub : Zh, tekhn. fizilki, 1956, 26, Yo 7, 1552-1541

Abstract : It is indicated thet the assumption that the coefficient of
viscosity M is constant, used in the theory of rotary vis-
cosimeters, cannot be used at large valucs of M gnd of anguler
cpeedsw , for es & result of the considerable amount of heet
liberated, the temperature T is not constent in the liquid
leyer. The equations of hydrodynemics and of thermel con-
ductivity sre solved simulténeously for the case of iwo
coaxial infinite cylinders under the sssumption that the de-

pendence of’f\on T is hyperbolic:

’r2-r = M oan //2?7-9 O(z (‘TT_.'T:‘.\):7.
In the practical use of the celculeted dets the unlmovns arec
1;2231 and O , vhich is the terperature coefficient of 1" .
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20-3-8/52
AUTHOR: Rﬂggig_ezt, S. A.

PITLE: On the Uniqueness of the Solution of Approximate Boundary Problems
of the Dynamics of ‘ah Incompressible Lignid ,of Variable Viscosity
(0 yedinstvennosti resheniya priblizhennykh granichnykh zadach di-

naniki neszhimayemoy zhidkosti s peremennoy vyazkost'yu)

PERIODICAL:  Doklady AN SSSR, 1957, Vol. 117, Nr 3, pp. 384 - 386 (USSR)

ABSTRACT: Phe equations of the dynamics of an incompressible liquid with
variable viscosity have the form:

-%-‘E’- s @GV)F - (1/9) Vp+F+ \)A%’+2(5’LV)$’+SZI§ ;
9T

div ¥ = 0, -g-3- +3IVp =LA T + -}_)5- E . Here it holds that

g =[S22 4 20iv(3V)T] L =7V, 52 = rot 2. The rest of the demo-
tations are the usual ones. In the equations given initially let
the function VvV (x, ¥y 2y t) be assumed to be_’uniquely given, con-
otant and limited. For the required function T(x, ¥y 2, t) the
conditions ere then given. The conditions menti_qned initially on
these conditions permit a unique solution for v, which is regular
in a certain domain and which has comns tant first derivaetives. The
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On the Unigneness of the Solution of Approximate Boundary Problems of tt4 Dynamics
of & JTncompressible Liquid of Variable Viscosity

proof of uniqueness is here carried out step by step. The author
then investigates the problem of second approximation, which con-
sists of the determination of T(x, y, 2z, t) from the corresponding
aforementioned equation in the case of given initial and boundary
conditions. The author here proves that, in the case of certain
restrictions, which are mentioned here, the third of the above
equations has a regular solution, which is 'inique within a cer-
tain domain. Also in this case proof is carried out step by step.
In conclusion the generalization of these proofs is pointed out.
There are 3 references, 2 of which are Slavic.

ASSOCIATION: Vorkuta Scientific Research Station for Permafrost of the Permafrost
Institute im..V.'A. Obruchev, AN USSR (Vorimtew:ays nauchno-
issledovatel'skays merzlotnaya stantsia Institata merzlotovedeniye
im. V.A. Obmicheva Akademii Nauk SSSR)

PRESENTED: Hay 31, 1957, by S. L. Sobolev, Academician

SUBMIT{ED: Hay 22, 1957

AVAILABLE: Library of Congress
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Cradr gm et

Uniqueness of tha solution of approximate boundary problems in the
dynamics of an incompressible fluld of variable viscosity, Dokl,
AN SSSR 117 no,.3:384-386 N 57, (MIRA 11:3)

1, Vorkutskayse nauchno-issledovatel'skaya merzlotnaya stantsiya
Instituta merzlotovedeniya im, V,A. Obrucheva AN SSSR, Predstavleno
akadenikonm 3,1, Sobolevyn,

(Pluid dynamics)
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AUTHOR: Regirer, S.A. (Vorkuta) SOV/40-22-3-20/21
———
TITLR The Influence of the Thermal Effect on the Viscosity

Resistance for the Stationery Unidimensional Flow in Narrow
Channels (Vliyaniye teplovogo effekta na vyazkoye soprotiv-
leniye v ustanovivshemsya odnomernom techenii kapel'noy zhid-
kosti)

PERIODICALs Prikladnaya matematika i mekhanika, 1958,Vel 22,Nr 3,
pp 414 - 418 (USSR)

ABSTRACTs The aunthor investigates the comnrction between the shearing
stress of a viscous liquid and t.i.e velocity gradient for a
stationary axialsymmetric flow butween two infinite cylindrical
surfaces. Here the cylinder surfices have parallel generatrices;
one cylinder is to rest, while tie other one moves with a
constant velocity. As already shown by other authors all axial
flows in the aperture between tw» cylinders can be reduced
to this scheme of flow. For the —2alculations the loss of heat
by emigration of energy is consiitered and an arbitrary law of
dependence of the viscosity on the temperature is asgumed.
Forces due to inertia are neglected, furthermore the drop in

Card 1/2 pressure in the direction of the flow is assumed to be small.
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The Influence of the Thermal Effect on the Viscosity SOV/40-22-3—20/21
Resistance for the Stationary Unidimensional Flow in Narrow Channels

In this case the problem can be calculated from the equations:

2 2
v | dr . 47T T
(2.1) ’C’=~zdy FT 0 ; dy2 i 0o .

k is the thermal conductivity of the liquid, J is the mechanic
equivalent of the thermal energy. After the introduction of
nondimensional variables and nondimensional varameters the
equations are transformed and then integrated. In this way the
dependence between a nondimensional shegaring stress parameter
and a nondimensional velocity parameter is obtained. The limit
cases of this dependence are discussed.

There are 7 references, 6 of which are Soviet, and 1 is English.

SUBMITTED: December 24, 1956
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REGIRER, S.A. (Vorkuta)
Heat effect on the viscous resistance in a steady one-dimensional
flow of a drop-forming liquid. Prikl. mat, i mekh. 22 no.3:415-418

My-Jde !58, (MIRA 11:10)
(Thermodynamics)
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S0V/179-59-2-36/40
AUTHOR: Regirer, S. A. (Vorkuta)

TPITLE: On the Determination of the Relationship of Viscosity to
Temperature in the Hydrodynamic Theory of Lubricants (Ob
uchete zavisimosti vyazkosti ot temperatury v gidrodinami-
cheskoy teorii smazki) '

PERTODICAL: Izvestiya Akademii nauk SSSR OTN, Mekhanika i mashino-
stroyeniye, 1959, Nr 2, pp 198~199 (USSR)

ABSTRACT: Two methods of calculation can be distinguished in the
theory of the non-isothermal layer of a lubricant: first,
when the variations of viscosity in the area of friction
are considered and, second, where the distribution of tem—
perature and viscosity along the thickness of the lubricant
layer is taken into account. An attempt to coordinate the
two methods is made by the author. The assumptions are made
that, 1) the motion of a liquid proceeds in the thin layer
5 between the parallel surfaces, i.e. &/1 = e<€1 (1 -
length of the curvature); 2) the velocity of motion is small,

Card 1/2
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S0V/179~59+2-36/40
On the Determination of the Relationship of Viscosity to Tempera-
ture in the Hydrodynamic Theory of Lubricants

i.e. V/U=e<&1 ; 3) the forces due to masses are dis-
regarded; 4) the Reynold's number is of the magnitude

R~g~1 (R = Ulp/n where p - density, n - characteristic

viscosity). The basic equations are shown as Egq (1) or as
Eq (8) when the conditions Eq (2) and Eq (6) are substituted,
The Reynold's equation (9) can be derived from Eq (8) when

9n/8y =0 and n = n(x, z) . Also, if H is expressed

in the form h3/12n* (n¥ - mean viscosity) then the left

term of Eq (8) can be written as Eq (10), where the value of

7¥ can be determined from Bq (11) (nA - mean harmonic vis-

cosity) (Refs 4 and 5). There are 6 Soviet references,
SUBMITTED: December 16, 1958,
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BEGIRER, S.A. (Vorkuta)

Taking into consideration the relationship between the vis-

cosity and the temperature in the hydrodynamic theory of

lubrication. Izv.AN SSSR.Qtd.tekh.nauk.Mekh. i mashinostr,

n0.2:198-199 Mr-Ap '59. (MIRA 12:5)
(Iubrication and lubricants)
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REGIRNR, Sehe .

Unsteady flow of a counducting liquid in the presence of a magnatic
field. Inzh.-fiz,zhur. no.8:43-50 Ag '59. (MIRZ 12:11)

1. Severnoys otdeleniye Instituta merzlotovedeniys, Vorkuta.
(Magnetohydrodynamics)
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REGIRER, S.A. (Vorkuta)
s-rUns‘ﬁéﬁ}wéé}rrptotic boundary layer on an infinite porous plate,
Izv.AN SSSR.0td.tekh.nauk, Mekh. i mashinostr. no.4:136-139
J1-Ag '59. (MIBRA 12:8)
(Fluid dynanics) .
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10(2) ; 2u4(3) S0V/170-59-8-5/18

AUTHOR: Regirer, S.A,

TITLE: The Non-Stabilized Flow of an Electroconductive Liquid in the Presence of
a Magnetic Pleld

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, Nr 8, pp 43 ~ 50 (USSR)

ABSTRACT: The plane problem on the flow of an incompressible electroconductive liquid
between parallel solid walls in a magnetic field was solved by Hartmann
[Ref 17 for the case of a steady motion., The present paper generalizes this
solution for the case of a non-stabilized motion. Two problems are discussed:
1. In the initial instant the liquid in the tube is at rest, and the longitu-
dinal component of a magnetic fleld is zero; the pressure drop remains con-
stant all the time. At t > O, on the tube walls are fulfilled the conditions
of adhesion and continuity of magnetic field. 2. In the initial instant the
temperature of the liquid in the tube is zero; at t» O, some additional
conditions on temperature behavior are fulfilled on the tube walls, The first
magnetohydrodynamic problem is solved by the operational calculus using
Laplace transformations in the form of two series, Formulas 2.1% and 2.15.
The second problem on the temperature distribution in a non-stabilized flow
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The Non-Stabilized Flow of an Electroconductive Liquid in the Presence of a Magnetic Field

is simplified by substitution of dissipative terms with their values at a
Steady flow on the basis of Targ's approximation [Ref 67 and also solved by
the operational method .

There are: 8 references, 7 of which are Soviet and 1 Danish,

Severnoye otdeleniye Instituta merzlotovedeniya (Northern Branch of the In-
Stitute for Eternal Frost Study), Vorkuta

A3S0CIATION:
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10(4), 24(03) 50V/20~127-5-13/58

AUTHOR ’Reg>irer, S. A.

TITLE: Phe Non-steady Problem of Magnetic HEydrodynamics for the
Semispace

PERIODICAL: Doklady Akademii nauk SSSR; 1959, Vol 127, Nr 5, PP 983-986
(USSR)

ABSTRACT: The non-steady onedimensional flow of a viscous fluid in the
semispace is thoroughly investigated within classicel hydro-
dynamics. The present paper deals with the analogous problem

for a viscous electrically conductive fluid in & pagnetic field.
The following system of equations ig written down

oy _, v Y ) a%g v
= _— P N o a ¥ o=
ot v ayz +KB° ay; 3t B ayz v HO ay (1); where /""/4“Q7

B = c2/4;4n6; the oiher notaticns are generally in usé. For
the boundary conditions the following is generally set up:
1r(07:f) = f1(y)$ H(OBy) = fz(y)? V\T‘YO) = 91(t)» H(t;O) = ?z(t)F

v(t,o0) = O (2). Furthexr, the paper by D. Yeo Dolidze (Ref 1) 1B
used for the purpose of proving the correctness of the foliow-
Card 1/2 ing theorems: Theorem i: The gytem (1), with boundary con=
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. : S$0V/20-127-5-13 /58
The Non-ateady Problem of Magnetic Hydrodynamics fo- he Semispacs

divions being squai ) onl; lvial uiion in the
class of the functic s system (1)

has not more thau cne solut: i zass ¢f the boundary con-
dition (2). Theocrem 3: = i the systew (1) (2) is
representable by meana of 2 rmuias | Tae fuactione ¥
and Hy mentioned in {3) may be detsrm:ne of ihe
integral functions (5), Theor i

equations (5) has a solution -

proximation, There are 4 Soviel

ASSOCIATION: Severnoye ctdeleniye Insztituza merzictevedeniva im, Vo A.
Obrucheva Akademii nauk 555R (Northern Section of ths Institute
af Permafrost Sclance imeni Y. A, Obrochesy of the Academy of
Sciences, USSR)

PRESENTED: April 25, 1953 by L. I. Sedecw, Acadsmician

SUBMITTED: April 2, 1959
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AUTHOR: . Regirer, s. A. (Vorkuta)iKmyiAh&n“w*ssgg RSESR }
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TITIE: Unsteady Asymptotic Boundary Layer on an Infinite Porous Plate

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye tekhnicheskikh nauk.
Mekhanika i mashinostroyeniye, 1959, Nr 4, pp 136-139 (USSR)

ABSTRACT: The asymptotic boundary layer in steady flowing round a
porous plate was investigated in the papers (Refs 1,2) for the
case of homogeneous suction. Some accurate solutions for an
unsteady flow of the seme kind are dealt with here, The
formulas (1.1), (1.2) and (1.3) are written down. Under the con-
dition (1.3), the system (1.1), (142) expresses the unsteady
flow in the asymptotic boundary layer on an infinite porous
plate with homogenecus suction. The solutions of this systenm
are accurate solutions of the Navier-Stokes equations, and are
obtained on the basis of the sc=called "principle of inde=
pendence" (Ref 3). (1.3) shows that the coordinate system is
connected with theexternsal flow, whereas in the theory of the
boundary layer it is connected with the body encircled, The
equations (1e1); (1.2) under the conditions of (1.3) were

Card 1/3 studied by D Ye. Dolidze (Ref 4). He reduced the problem of
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S0V/179-59-4-19/40
Unsteady Asymptotic Boundary Layer on an Infinite Porous Plate

Volterra's equation. Simpler methods can often be used for
solving the problem. The intrcduction of a new independent
variable into equation (1.1) leads to the ordinary problem of
thermal conductivity, formula (4). A similar problem was quite
thoroughly iavestigated in the paper (Ref 5). One of the known
solutions of this problem is used here. The case with a con-
stant penetration rate v(t) = v, is studied at first., In this
case, the coefficients of equation (1.1) do not depend on time,
and the Laplacian transformation can be applied. It is shown
thet, independent of ug(t), the displacement width, the loss
of momentum and the loss of energy in the boundary layer, are
reduced, in the case of exhaustion at all t > 0, as compared
with an ordinary flow.~ The case with an instantaneous change
in the plate velocity (uo = constant), the solution of which

, is known from paper (Ref 6), is next investigated. This

’ solution is obtained here from formula (2.4). It is shown thai
also in the case of an unsteady flow, the effect of the re-
sistance reduction is achieved by exhaustion of the boundary
layer. The displacement width is determined from formula (3.5)
in this case. A simple probvlem of a boundary layer on a porous

Card 2/3 plate, which performs & harmonic oscillaticn motion in its

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445
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Unsteady Asymptotic Boundary Layer on an Infinite Porous Plate

plane, is finally investigated. The solution of this problem
consists in the solution of formula (1.1) under the conditions
(4.1). This formula is transformed into the system (4.2),

and its solution is given in the form of (4.4). At vo; the .
known formula (4.5) is cobtained (Ref 8). It is shown that
these golutions correspond to the behavior of the liguid in the
boundary layer in the case of suciion at an infinite distance
from the front edge of the plate. There are 3 figures and

8 references, 5 of which are Scviet. :

SUBMITTED: January 17, 1959
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AUTHOR: Regirer, S A. SOV/56-37-1-33/64
TiTLE: On the CGonvective Motdon of a Conducting Liquid Between Parallel

Vertical. Plates in a Magnetic Field (0.konvektivnom dvizhenii
provodyashchey zhidkosti mezhdu parallel'nymi vertikal'nymi
plastinami v magnitnom pole)

PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, Vol 37,
Nr.1(T),. pp 212 - 216 (USSR)

ABSTRACT : The free convective motion of a conducting liquid between ver-
tical -plates, on which constant temperature is mainteined, in
the presence of an external magnetic field, was closely invest-
igated by G,.2Z. Gerghuni .and Ye. M. Zhukhovitskiy (Refs 1,2).
In-the present paper, the results concerning a steady flow are
generalized for the cage of the temperature variable in vertical
direction. The author also.investigates the superposition of free
and. forced convection,, and in this way generalizes the known so-
lution by J. Hartmann (Ref 3). A steady convective motion of the
liquid is assumed to take place between the vertical infinite
plates x = +6 (the temperature of which is T _(z) and T+(z). The

streamlines are agsumed to be parallel to the plates, i.e. to

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445
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On the Convective Motion of a Conducting Liquid Between SOV/56-37-1 -35/64
Parallel Vertical Plates in a Magnetic Field

the z-axis. A transverse homogeneous magnetic field: Hx = Ho

is assumed to be applied to the plates.from without. At first,
the general equations of magnetohydrodynamics are written down:

- 2
2T, OV - - 390 + L) 0a? + i (H0)E + per g%ﬁ (V)E -

2
- (V7 + 4—:—5:_/13, g—{ + 39T = aAT, div ¥ = 0, div B = 0. T de-

notes the temperature, p the pressure, 7 and ? the velocity vec-
tor and the field vector, respectively; PV Ky Ty 8y g the
density, the kinematic viscosity, the magnetic permeability, the

conductivity, and the thermal expansion coefficient of the liquide
The problem to be investigated has an accurate solution of the

form v, =V, = 0, v, = v(x), B = Hx(x), Hy =0, H = Hz(x),
? = °(x,2), M= p(x,2). The author then transforms the equations
and boundary conditions by the introduction of new variables.

The solution of the equation system thus transformed is then
discussed. 7 equations are obtained for the determination of the

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445
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constant. For the case
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Motion-of a Conducting Liquid Between SOV/56-37-1 -33/64

formulas are

written down for the velocity and the induced component of the

field, and for the temperature.
profile satisfy the equationnf thn
of which tends to f

= 1N

a boundary layer at ¢comparable values
the ordinary Prandtl number,

¥ the Harimann number,

The extremes of the velocity

¢th n-1, the solution

2'+1 at n > 00 This proves the formation of
of M4‘and GP. P denotes

and G the

Grashof number. At equal temperatures of the plates, a convect-
jve motion is only possible by the. fulfillment of a certain de-

pendence between M and G.
liquid is alweays gstable,

gtable at |n2l<1c2, i.e. at-

At G0,

+ n2), a
magnetic field retards consideragbly the
of the equilibrium. Finally, the case W
vestigated. There are 5 references, 4 ©

Card 3/4
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steady laminar flow jg possible. The presence of a’

GP = -KZ(MZ +

beginning of instability

jth a mixed flow ig in-
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On the Convective Motion of a Conducting Liquid Between SOV/56-37-1-55/64
Parallel Vertical Plates in a Magnetic Field

. merzlotovedeniya Akademii nauk
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-
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e Rigid Solution of the BEguaticns

pICiL: Prikladnayz matematike i mekhanika, 1960, Vol.

pp 3683386

suthor investigetes
Generali
solutions of the form

= Y3 = 0, x= HX(XO.Y)’ Hj = HU (;(-)

ting liquid

+ne flow of a viscous conduc
(Ref-1) the

zing the set up of Hartimann

) Hy =0, P* = p* (ny)s

v, =

h 2
p v H/ET
: A e A It is stated

3 be defined by Tiy= —— .
' 7 x g J X

-, (n) = TG,

o be determined from a

gystem of equations. Here

constants, while
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A= e //%3"6‘¢v + While B is proporrional to the z-

nf the vector of the electric field.
wonsi '_Le*‘,. sS0om

B ial cases.
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A (]
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+UT.OR: Regirer, S. 4. \

TIPLE: On the Flow of an Electricity Conducting Fluid in Tubes of
srbitrary Cross Section in Presence of © Magnetic Field I

PERIOTDICAL: Prikladneya matematika i wmekhanika, 1960, Vol. 24,
No. 3, pp. 541-542

PELT: The author considers the stationery flow in an infinite tube,
the cross section of which is an arbitrary simply connected domain B
with & piecewise smooth boundary J_ , and which is in an external
magnetic field independent of the coordinate of the tube axis. The
suthor shows that the considered problem can be reduced to the
successive solution of two linear boundsry value problems. The first
part of the solution consists in determining H_, H from two Poisson
equations under consideration of the continuity aty the boundary 3
and of the prescribed values at infinity. The second part consists
in determining v, Hz end Qp/ @ z from a linear gystem under con-
sideration of the conditions

égvdB = Q, 3242- = £(p),
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On the Flow of an Electricity Conducting Fluid in Tubes of trbitrary
Cross Section in Presence of a Nagnetic Field

where Q and f(P) are prescribed. 4s 2 Speciul case the results of
Shercliff (Ref.4) are obtained.

There arc 4 references: 1 Soviet, 1 Englizh, 1 inerican ang 1 Danish,
SUBMITTED: September 14, 1959
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Approximate theory of the flow of a viscous noncompresaible

liquid in pipes with permeable walls. Zhur. tekhn. fiz. 30

!1006: 639-643 Je '60. (HIBA 13:8)
(Fluid dypamics)
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i. (Moscow)

i : iscous, clectro-
srationary convective motion of a v1?c?9a,:;i ct
#Sﬁguc£5wv rluid in a circular, vertical pij
C ing =

]

iki it iche y fiwiki
} il prikladnoy meiknaniki 1 tekhnicheskoy IL1alx1,
gharnal priclaano,
ng. 2, lybl, 14-19

1141 4 71 e nductive
i onary convection and stability of a xlsc?u: gg SSule
ona ’ ° = B = . - r -
a éﬁzoular,'vertical pipe in the presence

Ty

i i is nsidered. Uti-
of an azimuthal nagnetic field, is considered t
- =3 a ’

: i vious work (Ref. 13
,*”lfs and formulation Ol his pTEVIOu? Jgfitéii e
o he auf i the general SO1 £ th

he author obtains ) : n of the
.,1iés§ed in terms of cylindrical funq§1ogs; *;ans
. ) i & L i -
'gegrin and asyummetric terms. By conslaering
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gtatvionary convective motion ... D2)7/U“02
1 1/4 1/4 /4y _ 51
v (a) = 3 (e /N ) - 3T = 0 (2.1)
, . P
1/4 Jo(z1/4) Io(ZV#) 5 1 D SR
o (z) - T = + - - =
(2] file) =2 J1(1’/4) 11(21/4) Mo+ 2
(2.2)

the autnor renches some conclusions concerning getatagxl;éjlggsu;f
invcsu:;tud convective flows and distinguishes betvee 2052
t 1st and 2nd kind, the difference depending on U

T tre flow, when the crltlcal value of Rayleigh number

instability occurs always at

. f
£2
JH
2% is reached. Por weak fields R, 74 R, / Y/
| inni i i £ magnetic

R = R, and its beginning is delayed by the increase 0i mag

card 2/3

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445



CIA-RDP86-00513R001444

"APPROVED FOR RELEASE: Tuesday, August 01, 2000

5/207/52/060/002/003 /015
D257/ 0502 ‘

and insta:

juadratic
i .

HES Pt o v onrq ) ¥ 1
vostkier with the internediats rel

Stablished, Finally the autror
51nes and their solusions ;né
er of Yih Chia-shun, in whicg
;x%al_flow and convective m&%ion
cted ylthout sufficient cause.
{ 2 non-Soviet-bloe. The
ons read as follows: B.
hfated vertical pipes,
27-240; Yin Chia-shun, In
n eleciric current, Phys.

a o

o
o

D bt p

boe
i

D 0 -

6]

&

¢

I
PO
-
o

'

ct
I
[euEE

b~ et +e
e

b
[&4
bede bei 0y

Am:s

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445



28123

s/043/51/025/004/oo4/021
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[0 2000

AUTHOR : Regirer, S.A. (Moscow)
RegLrer, S.f.

TITLE: Magneto-hydrodynamic flow along a conducting
cylindrical surface

PERIODICAL: Prikladnaya matematika i mekhanika, v. 25, no. 4,
1961, 623-629

TEXT: An attempt is made at a more general approach to the prob-

0513R0

01444

R

lem of flow along conducting cylindrical surfaces; in earlier works,

this problem was solved for a few particular cases only. A cylin-

drical surface 8 is considered with smooth and closed cross-section

S ., The equations are given for the velocity, magnetic field and
pressure, as well as those for the electric field and current den-
sity, all relating to the flow past the cylindrical surface. Fur-
ther, the equations are indicated for the the flow and electromag-
netic fiecld inside the surface. For the infinite couductivity of
the body, it is in general mnot possible to obtain (by this me thod)
as simple boundary conditions as were obtained without taking per-

Card 1/4
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meability into account. If Hy =« V, (the transverse flow takes
place along the 1ines of force of the transverse magnetic field),
the obtained equations reduce to ,
(P - Xa2) (V@) Vy -eaVy (V) VA -qAV)L = -'P* (2.1)
Vi (V9w = ove [2Qa) VL GAVL ¥ ViAo (2.2)
4 M -
V) (pV vV -xaVh) = - g—% *Kh%% + m|AV

vy (¥h Qg v) = - v%l"z_ + vpAh

div vV, = 0, ViVa = -~ 8 (2.4)
where o = B /4%, vq = c2/tmpg, These equations are considered in
more detail for the simplest case = const. It is noted that Eq.
(2.2) and (2.4) are equivalent to the simpler ones

div Vi =0, rot V3 =3¢ez (3.1)
where §2 is an arbitrary constant. If the stream function is intro-
duced in (3.1), the outer boundary-value problem is obtained:

AV=-Q; ¥ = £(s), @l - 0 on 2, (3.3)
0T oht

Card 2/4
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this problem reduces to finding the singularities of ¥ at infinity.
An anaslogous inner boundary-value problem is formulated; thereby
the determination of the wvector potential &; reduces to finding
the singularities (sources) of the magnetic field inside the body.
It is noted that in most cases which are relevant in practice,
problems of type (3.3) have solutions for both inner and outer re-
gions; moreover, the solutions satisfy (vith £2 = 0) such additional
conditions as boundedness of V; and of Hj at infinity. Integra-
ting (2.1), and in view of (3.1), the total pressure is

p* = pFo+ a2 - pPYQy+ V) 2/2), p*e = const (3.5)
Dimensionless variables and parameters are introduced, and (2.3) is

transformed to R; g(u. '\g) - A“i (i = 152) (3.8)
X,y

vol . s .
where R « -27 (v, and L being characteristic velocity and length).
v

Eq. (3.8) remains unchanged under any isotherm-coordinate transfor-
mations. By means of such transformations,; it becomes possible to
simplify (3.8), and to study flou past other cylindrical bodies.
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Some peculiarities are discussed of flow past dielectric bodies for
the case of potential transverse flow, _The streamlines Y = const.
go to infinity and lim ® = ¥ @ fory/x2 + (2 » ©. Conditions are
obtained for the flow for both sub- and super-alfvén velocities.

It is noted that only the solutions with S 1 constitute a direct
generalization of the results of ordinary hydrodynamics. Finally,
the resistance is calculated which a dielectric body experiences

per unit of ita length. There are 12 references: 5 Soviet-bloc and
7 non-Soviet-bloc. The 4 most recent rcferences to English-languags
publications read as follows: P.S. Lykoudis, A discussion of wmagnet-
ic boundary layers with boundary conditions assimilating combustion,
blowing or sublimation at the wall. Proceed. l-st Internat. Symp.
Rarefied Gas Dynamics, 1960, 409-415; Yasuhara, M., Flow of a vis-
cous electrically conducting fluid along a circular cylinder or a
flat plate with uniform suction. J. Phys. Soc. Japan, 1960, v. 15,
no. 2, 321-325; H.P. Greenspan, Un the flow of a viscous electri-
cally conducting fluid, Quart. Appl. Math., 1961, v. 18, no. 4, 408-
411; R, Van. Blerkom, Hagnetohydrodynamic flow of a viscous fluid
past a sphere. J. Fluid Mech., 1960, v. 8, no. 3, 432-441.

égg&IZ?ED: april 24, 1961
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26,1410
SPHOR W(
TITLE: Magnetohydrodynamic problems of steudy convection in vertical
channels

Moscow)

FERIODICAL:  Zhurnal prikladnoy mekhaniti i tekhnicheskoy fiziki, no. 1,

1962, 15 - 19
TEYT: Problems of stealy convection of a viscous conducting fluid in an
infinitely long cylindrical channel inside a massive solid are dealt with
from the viewpoint of mapgne tohydrodynamics. The general magnetohydro-
dynamic equations P(VV)V=_VP*+T\AV-§-7€(HV)H—pBgT, divV =0 /

(V) H = () V +vaAH, divH=0, cpVU T =kAT + @ (L.1)

= pir . p . _ €&
(p*_p_‘szz‘*" Bz "—H ’ '\m——‘,‘nps)
. A .
divi, =0, frotH, =->j, rotE =0 (1.2)
Card @ ) je:d,Ec, k,ATe-"—(D,:O
N = — — - ) 1- —
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(Z indicates the Joulean and viscous losces, 1_'39 - power of the heat sources

in the massive solid; subscrint e indicates quantities relevant to the
solid; channel axis alon#é z) are solved on the conditions V = & v(x,y),

> L]

uil . s s . . . .
3 = o, vl 0. The massive solid is to be a dielectric which may contain

linear conductors with currents producing a transverse magnetic field. The
results are applied to the calculation of free convection in a cylindrical
channel with zero vertical temperature gradient and @e = 0 with a2 current /

flowing along the iluld ‘The final result is g

CPO aui 4 1) — 2Gy cos ) bery rY M beiy Y M —beiyr YU ber; VM
g5 € M+ bery? VA + bei® VM

2P Gy sin § - ber; r VM ber, VM -+ beiy r V3 -beiy Y
ML+ %) bery? V3 <4 bei® Vil

H=
(3.4)

(1 —3r3)— 1_%-_" cos b

3l;r)_(r_
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¢, Qv , uHoro » ko
i Bos M= _—7;——QQU X =g

is the channel ralius. fThere are 8 veferences: 7 Soviet

The reference to the Englisn-lanruage pnblicatina reads
Craomer K. R. J. Aero/Space Sci., 1961, v. 28, no, 2.

N
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ACCESSIOK RR: AR3002655 = omh 63/000/005/%011/3012 ¥

AR
X4

| SOURCE: Rezh. Mekhanika, Abs. 5BS2

.. | AUTHOR: Regirer, 8.A. . 7
| TITLE: Flow of viscous conducting liquid 1n regiona with perusble boundaries

in the presence of a magnetic field {

CITED SOURCE: Sb. Vopr. magnitn. gidrodinamiki i dinamiki phzny. v. 2. Rigu, _-_Q;--'

TOPIC TAGS: flow, viscous liquid, conducting liquid, mgnetic field, inJeetion,?
auction, exhsustion, permeable, bonndary ' , S

TRANSLATION. A short survey is made of the resulte of the study of the flow of
viscous electroconductive ligquid with constant physical properties in ‘the =
presence of a aimultaneous injection or exhaustion and of a-magnetic field, 'rhe__
equations describing the motion of the liquid during the longitudinal flow -= - .
along the X exis -~ of an infinitely long cylindrical surface are written in the;
cagse when the external magnetic field along the z axia does not change The

Curd 1/ 3
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results of the solution of these egquations for the case of flow around a plane
infinite plate, under the conditions that the liquid £ills all of the half space
y 70 and its speed in the z direction for y—>o* has a finite value, It is
shown that this flow is achieved in the preﬁsnce of two types of transverse
fields: 1) Hy = const; snd 2) H, » HyeVo¥/Vm, where v, is the speed of mjection.
In the first case the general sol tion is written for the longitudinal component

of the velocity and the magnetic field intensity Hy(y). This solutio g contains - |

four arbitrary constants cq: 1) for the injection (v,»0) and for £° €1 only

the trivial solution V, = const and H, = const exists; 2) for the suction (v,<0)’ :
and for E 70 or for injection (v°7 0) and for £2> 1, one of the constants 1s |

zero and the th,see remaining are determined from the three boundary conditions;

3) for vo<0 €
ditions. The most interesting is the following result: for a suction, in the

case £ 2 <1 in the contradiction to standard hydrodynamics, the viscous resis-

tance of the pleste and the total heat release are lowered; under some conditions - -

the viscous resistance may even remain equal to zero. It is noted that all the
results obtained for the plate remain valid for the case of longitudinal flow

around a circular cylinder and for the problem of the flow between two oylindrica.l
surfaces with parallel genera.trices » vhen the liqu:ld being 1n3ected thrcngh one .

<1, 8ll four constants can be found from the four boundary cons

DRz DA B oot Bt S s Sl U A S e T A I € ST T
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i surface is fully exhapsted through ‘the other.
1 are enumerated:

.l(. thtaov
DATE ACQ'

thun63 S

The results of analogous problens
the problem of the rotation of c cylinder which penetrates au
| infinite medium and others., ti
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SOURCE: Rzh. Mekhanika, Abs. 5B3% el e T

AUTHOR: Regtrer, 8:A. _

PITLE: Flow of & vigcous conduc

ting 1iquid in tubes, in the presence of &
magoetic rield . ')\ _

CTTED SOURCE: gb. Vopr. magnitn.
AN LatvSsR, 1962, 125-131

TbPIC paAGS: laminar flow, viscous liquid, conducting liquid,
golenoidal field, jrrotational field, potentisal field, convection,

gradient
TRANSLATION: The laminar flow of & viscOus incompressible 11quid with finite S
conductivity on the base portion of & cylind.riqel pipe with the generatric . oo

parallel to the z axis in the presence of a magnetic £ield is studied. The

equation describing this flow is linear in
vection is not taken into account, if the vecto

gidrodinsmiki i ainamiki plazmy. V. 2. Riga,

magnetic field, .,
temperature
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Tield H,, 1s known; and when the convection is taken into account; if besides this:
‘vector, the temperature gradient in the direction of motion is known and if one

nay neglect the dissipation of energy by induced currents and the viscosity, It
18 shown that, in the case of isothermal flow, (without consideration of the . g
| free convection) the vector Hy may easily be found in the case when H4; does not '|':

vary in the direction of flow. . It is shown that this occurs when the wvector Hpy i,
is either solenoidal with constant curl, or derived from s potential, with con- =< 0.
stent divergence. A series of calculations are made in which the solutions of SUCRN FUS
the problems of flow in pipes for solenoidal and potential derived transverse - |/ -
Tields are obtained. It is shown that, for.nonisothemal’flow,*_r_ectilinear{no’tion
in the vertical pipe is only possible when there is a constant vertical Lempera- -
ture gradient. V,M. Kuptsov I SR Lt Sy U

| PATE acq: nmg3 - SUB.CODB:PR
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E032/E114
AUTHOR Regirer, S,A. (Moscow)
TITLE: The flow of an electrically conducting fluid in the

entrance region of a flat duct

PERIODICAL: Akademiys nauk 3SSR, Izvesclya.'otdeleniye
tekhnicheskikh nauk. Mekhanika i mashinostroyeniye,
no.6, 1962, 6-9

TEXT: The flow of an incompressible, viscous, conducting fluid ;
between two plane semi-infinite walls y = t §, x20 Fi
is considered in the prescence of a two-dimensional magnetlc field B
B =e B (x y) + eydy(x s¥). The problem is assumed to be plane
30 that v = exvx(x.y) + eyvy(x,y), £ = eon where E i? a
given electric fieldand p = p(x,vy). The equations of motion, which
include simplitied inertial and viscous terms, are taken to be of
the form N . .2
SV ip o8 Ve 1

55U = - + 5 ——pm— ~ - 3j B (1.1)

Lo S x ?x ayz c 27
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RO32/ELLh
‘ dp Lo
0 = Oy + ::- J'I. UX (1.2)
va {)V
=, —2 = o _ (1.3)
¢ ox Oy :

where: U, 1is the average longitudinal velocity, j, 1is the

z component of the current density and is given by:
. v 1 . 7
i, =u ELO * = (vx by - vy BX[& (1.4)

A solution of these equations 1is sought subject to th2 conditions:

ploO, y) = po(y). v, Lo, y) = U(y)
+0 1.4
vix, t &) = 0, U v _dy = 26U . (1.3)
3 x o
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The flow of an electrically EQ0532/E114

The analysis is confined to the cases where: 1) the term in
Egq.(Ll.4) which contains \'s which is swmall compared with vy may
be neglected, 2) when Eq.(Ll.4) is substituted into Eq.(1.1) the
quantities Jp/ ax and By may be replaced by thei:r averages

over the cross section, and the average transverse 1ield By = B(x)
may be regarded as given and 3) the initial velccity profile

is ot tne PFoiseuwlle type, so that

oiy) =3 v, [1- (g’)z}

4

and By —> const when — o, ;By(x)l i& Bo -

Explicit expressions are obtained for the. descriptin of the flow
subject to the above assumptions, :
There is 1 figure.

SUBMITTED: August 13, 1962
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fei 1fis D237/D308
. AUTHOR: __Regirer, SeBe —————
TITLE: Approximate theory of fiow of a viscous incompfessible‘

fluid in pipes with porous walls

PERIODICAL: Izvestiya vysshikh,uchebnykh gzavedeniy. Matematike,

- pEXT: A.S. Berman reduces Navier-Stokes equations to an ordinary
differential equations, which is then solved by expansion of the un-
knowm function into a series in powers of.Reynold's number (Re).
The author chooses & direct expansion of Navier-Btokes equations.
The method makes it possible 1O obtain, solutions for flows through
channels of various geometrical forms and of flows with variable
velocity of giffusion. Solutions are given to tne zero and first
pproximations for the flows in- cylindrical and rectangular pipes.
Results of Berman gnd others are discussed in the light of the for-
mulas obtained. Tt is noted that the jteration method 18 applicable
for the problems considered above, that the present method presuppo-
card 1/2
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Approximate theory of flow ... D237/D308

ses that the velocity of diffusion V(z) has single-valued derivati-=
ves of the order equal to the degree of approximation and that the ,
golution is alwnys dependent on V(z). For small values of Re, the 7L
method is applicable to thermal flows and for the cases when velo- \
city of diffusion V is the function of z and x, The debt to the

late D.,Ye. Dolidze is acknowledged and this article is a tribute

to his memory.

ASSOCIATION: Severnoye otdeleniye instituta merzlotovedeniya im,
’ V.A. Obrucheva (Northern Branch of the.Institute of
Permafrost Study im. V.A. Obruchev)

SUBMITTED: September 12, 1959
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REGIRER, S.A,

Approximate theory of the flow of an incompressible viscous
fluid in pipes with porous walls. Izv. vys. uch.zav,; mat,
no.5:65-74 162, . (MIRA 15:9)

1. Severnoye otdeleniye institut marzlotovedeniya imeni V, 4,
Obrucheva,

(Hydrodynamics)
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REGIRER, S.,A. (Moskva)

Hagnetohydrodynamic problems concerning stead i i
; y convection in
vertical channels. PMIF no.l:15-19 Ja-F 162, (MIFRA 15:4)

(Magnetohydrodynamics) (Heat~~Convection)
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REGIRER, S. A, (Moskva)
Steady convective motion of a viseous conducting £luid in a

lar vertical channel, PMTF no,2:14~19 Mr-Ap t62,
clroular (MIRA 16:1)

(Heat—Convection)  (Magnetohydredynamics)
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G IRKR, S.A. (Moskva)
Flow of a conducting fluid in the entrence regicn of a flat pipe.
Izv.AN SSSR.Otd.tekh,nauk,Mekh,i mashinostr. no.6:6-9 ¥-D 162,
(MiRA 15:12)
(Magnetohydrodynamics)
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VATAZHIN, A.B. (Moskva) ; REGIRFR; S.A. (Moskva)
V | :
Approximate computation of current distritmtion in the flow of a con-
ducting fluid along a channel in a magne : field, Prikl, mat, 1
mekh, 26 no.3:548-556 My-Jde '62. : (MIRA 16:5)
(Magnetohydrodynamics) (Elec
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Aoorominate culeuiavion of current .. 3407,J,Q1
1.2) (2.2) is greetly simplified in the case
is-aumbers X, waen tre nagnetic field 1in
ror $re exiternsl Fierd., In setting up the
ssumzd that the channel nas infinite
v in the presence of an vzernaW Three-di-
\ considered (the externzil magnetic field
only & non-zero z-component). Onm s law is
. i
j=0d(- Ve + v x3) (3.1)
it small Zeynolds numbder Rm’ one obtzins
A .- - - i 3 —
A= Tlndl- Ve + 3V X B+ gorov u; (3.3)
and ¢ are b1ve*1- tne reupon the potential < can be founc from (3.3)
I the curreatr j Iron 3.:). Turther bWO alnen31c‘al problems zare
i ¢ assumed. There-
sition from Inree-
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e B . §/040/62,°026/003/017/020
ALDIroxineve celculation of current . D407 /230 .

2

lnensiy g'u‘fffb w0 Two-dinensional cnes cen b. effected by ave-
_ =7 ehe widsh of the channel, The case of Tluii-flow with
SOTrovlc conductivity is also considered. It is noswed thei tne
sroblens lead to Poisson's equation or to a on-hom geneous
¢ cquation of a more type; nomogene.us eguztions are
only in a Tew cases, This is not convenie.:t for nractical
The most important Ernzlish-language referencé reads as

I2lcws: E srad, cuciole Problems in magneto-fluid dynamic steady

F
v
o]

et G oMoy s

RIE BN AN L o R I 6
PO et 1O

} 'rSo, 1960, Ve 32’ no. ‘:’—, 830 - 8470

1662
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ACCESSION NR: AT4042285 §/0000/63/003/000/0081/0088

AUTHOR: Regirer, S. A. :
TITLE: Effect of a boundary layer on current distribution for flow of a conducting fluid in |
a channel

SOURCE: Soveshchaniye po teoreticheskoy 1 prokladnoy magnitnoy gidrodinamike. ad, R(ga,?
1962. Voprosy* magnitnoy gidrodinamiki (Problems in magnetic hydrodynamics); doklady* |
goveshchaniya, v. 3. Riga, Izd-vo AN LatSSR, 1963, 81-88

TOPIC TAGS: conducting fluid flow, electric potential distribution, transverse potential
distribution, longitudinal potential distribution, channel material, velocity profile,
‘boundary layer, hydromagnetics

"ABSTRACT: Two partial problems on the electric potential distribution in channels with

either dielectric walls y= +& (longitudinal; see Fig. 1 in the Enclosure) or two walls of

ideal and two of partial conductors (transverse; see Fig. 2 in the Enclosure) are solved to
clarify the effect of changes in velocity profiles on the obtained solutions and, particularly,

the effects of a boundary layer on velocity profiles. The problems incorporate a variable -
dimensionless parameter N, characterizing the level of profile density, variations in which : -
allow })ne to obtain velocity profiles ranging from parabolic (N 0) to uniform (No»). It

Card 1/4 ’
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"ACCESSION NR: AT4042285

".was found that the effects of a boundary layer can be ignored for the longitudinal problem.
. For the transverse problem the velocity profile does not govern either electrode potential
or total current, while the conductivity of the channel wall can act to reduce these parameters
substantially. Joule losses increase with increases in depth of the boundary layer and
- conductivity of the vertical channel walls, the latter factor being the mors significant.
' Orig. art. has: 2 figures and 16 numbered equations.

' ASSOCIATION: none

. SUBMITTED: 04Dec63 C e coa ENCL: 02

'SUB CODE: ME NO REF 8OV: 002 OTHER: 001
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Figure 1.
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' AC :SSION NR: ATLOL2286 A . $/0000/63/003/000/0089/0097

! AUTHOR: Regirer, S. A.

e gt

TITLE: Self-similar turbulent motions of a viscous conductor fluid In a magnetlc
field

;,SOURCE: soveshchaniye po teoreticheskoy 1 prikladnoy magnl tnoy gldrodinamlke. 3d,
iRiga, 1962. Voprosy¥ magnitnoy gidrodinamiki {(Problems In magnetic hydrodynamics);:
- doklady* soveshchaniya, v« 3. Riga, lzd-vo AN LatSSR, 1963, 89-97

TOPIC TAGS: hydromagnetics, viscous conductor fluid, turbulent flow, transverse
magnetic flield, hydromagnetic problem selfsimilarity

ABSTRACT: The author analyzes the possibility of deriving accurate solutions to
hydromagnetic problems based on assumptions of their selfsimilarity, He finds
that hydromagnetic equations (induction, potentials,” density of space charge) for
s viscous incompressible medium of constant conductivity are invariant to a group
! of similarity transformations
o }--v T R TR W
. al; r—>Yaf; Vo=V, h-»-;ﬂ; P"‘"—;p;-
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assumes the existence of solutions to Shch'équatibn;"whlch'wobfd'also be Invariant

i te that group, and presents a detajled analysls of the appropriate mathematical

i operations. Orig. art. has: L9 equations, .

i - o . .
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i o '

’? SUBMITTED: Olpech3, e ' ENCL: 00

| 'suB CODE: Me NO REF SOV: 00k OTHER: 002

]

1

i
I ]
f i "
Card 2, . ! i

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445



"APPROVED FOR RELEASE: Tuesday, August 01, 2000

CIA-RDP86-00513R001444

ST

REGIRER, 8,A. (Moskva)

Flow of a corducting fluid over a permeable plane in the presence
of an inhomogenous magnetic field. Prikl, mat. i mekh., 27 no.6:
1095-1099 N-D ‘63. (MIRA 17:1)
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tConductive fluid flows in channels with o longitudinal magnotic ! ield

Mechanics,

iteport rrecentad at the 2nd 411-Union Congress on Theoretical anc Aprlied
Moscow 29 Jan - 5 Feb G4
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AUTHOR: _Regirer, S. A. (Moscow)

TITLE: FRlectric field in a magnetohydrodynamic channel of rectangular section
with nonconducbive walls

SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 3, 196k, 60-66
TOPIC TAGS: electric field, magnebohydrodynamics, nonconductive wall, conductive

fluid, eleciric potential, Joule dissipation, rectangular channel, transverse
boundary effect, rectilinear flow, velocity vector, current density

1
LRSTRACT: Under the assurptions of consbant and variable conductivilty of the fluid,
tihe muthor is concerned with tvhe problem of finding the electric field in a :
channel with parallel, nonconductive walls. With Joule dissipation, if the
velscity of the fluid changes in the direction of the magnebic field, the distri-
subion of the electric potembial and current cannot be cbtained by averaging the
corresponding distributions in tho channel, as has been done for other cases.
Considering these changes, the author wishes to estimate the offect of the "trans-
verse voundary effect,% i.e., of closed currents circulating in the plane of a
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he channel, He discusses the conditions which st be satisfied
156 for solution of tile magnetic xlelﬁ, 1rvestlgau1ng the solution
ctilinaar chn wn & homogensous Sransverse fiold. He gives a
nsional problem of current distribution in a
3 quWS hnd rectan"ulaL section, Tiis solution is valid
bo\aonn the Vd'OCluy vectors, the magnetic field, and the
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AUTHOR Regirer, S. A. o
e ’__._-_M ti-
'I‘I'I'LE- Method for‘(measuring the flow of a,cgdu t_i;_xg llguid

» SOURC“‘ Byulleten' izobreteniy i tovamykh znakov, :no. 4, 19

TOPIC TAGS: liquid flowmeter RS S AT S
ABSTRAGP- This Author. Certificate presents a. method for measurmg the flow of 8-

" “conducting liquid, which is based on the induction ‘of an enf. in the Qiquid with 1t

motlon in a magnetio fleld._ To ‘exclude the effect” ‘of magne

N ithe results and to broaden the. posslbilitles ‘of: the atruotural
g . 'magnetic systems, pote tials are-measured. at’ several -points:’ along the i‘ormmg ‘Bur="

‘face of the pipeline. The potentlals are: added, and- the sum, " which is proportlonal

. r;to the flow, is recorded by a measuring device calibrated in flow. wits. . The =
0 Trmb:

measuring points aeleoted ‘depends on the requ.u'ed accura.cy and the degree of 2
'lﬁeld distortion. ST :

,Assocmxon. none
| smamm 29wov63

NO REF SOV 000 :
: ICdl’d 1/1
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: AP6003203 'UR/0382/65/000/004/0050/0053
_ i
'AUTHOR: Parfenov, B. V.; Regirer, S. A. JE
TR ~
" ’ B

;ORG: none ¥*5

. AN N
'TITLE: The flow of electrolxtglin a circular tube in the presence of a magnetic :
fleld e , ‘ ;

SOURCE: Magnitnaya gidrodinamika, no. 4, 1965, 50-52
jTOPIC TAGS: electrolyte, Reynolds number, transverse magnetic field, MHD flow

'ABSTRACT: The electrolyte (a solution of 10% hydrochloric acid in water) was eir- ;" :
culated through round tubes of varying diameter (from .35 to 3.0 cm). Both glass :
and plastic were used as tube material; the other parts of the experimental appara- :
tus were also made of nonconducting materials. The flow parameters are given in i
‘terms of Hartmann and Reynolds numbers for tubes with smooth and rough internal sur- -
faces. It was noted that even in absence of the magnetic field, parasite poten- !
'tials developed across measuring electrodes, thus complicating the measurement pro-i -
;cedures. All measurements of the induced potential differences arising from the . |

UDC: 538.4
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L 15654=66
' "ACC'NR: AP6003203

‘presence of the magnetic field were conducted at laminar flow and transitions to
‘the turbulent flows. No noticeable difference in the accuracy due to change from
{laminar to turbulent flow was cbserved. Results of experiments agree with the
'theoretical formula derived by R. R. Gold (J. Fluid Mech., 1962, 13, 4, 505) for an
,lnflnltely long tube. The authors thank G. R. Alanidze for his great service in -
conductzng and analyzing the experlments. Orig. art. has: 3 figures,
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1.173%8-66 EWP(m)/EWT(1)/T-2 1JP(c)
-ACC NR: AP6004072 SOURCE CODE: UR/0040/65/029/005/0870/0878

AUTHORS: Regirer, S. A. (Moscow); Rutkevich, I. M. (Moscow) 5 7

»r

" ORG: none
i Yy vy 9 R LTEY D

TITLE. Electric field in a magneto):wdrodyna.mlc channel where the medium moves nth
! variable electric conductivity

‘SOURCE: Prikladnaya matematika i mekhanika, v. 29, no. 5, 1969, 870-878

" TOPIC TAGS: MHD, electric field, electric conductivity, périodic function,
-magnetic field, electric potentisal

' ABSTRACT: The electric field inside an MHD channel is calculated for the.case
periodlcally varying electric conduct1v1ty given by

cr —oro\p(a:— ut) —-uoip(a:—l-l.— Uy,
For a small magnetic Reynolds number the governing equation for the electric
« potential is given by

P T
'a;l+a +T3;'=-21 .jx='_"‘°'al
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L 17838-66 |
'ACC NR: AP6004072
‘ The boundary conditions are D

R=—TF aty=x8, Vo0 atisi-w

To solve the above equation for the electric potential, the following auxiliary

- potential is introduced \(D =@ + UB v i ¢, which allows for the series solution
, -

(D— Z(Dk(:r l)snA fe ay =k — 1)

: CoLL k=t

ThJS solution is discussed in detail for the case where the conductivity of the
i media is given by ¥ = cos? pg The general solution in this case is shown to be
| discontmuous and expressed by

O, = mgg t(c,.x—-onk)e*kﬁi+<Dﬂk+1{,.k)e-*kﬁﬁ % E [Zny, Za

" where

s bt (o ) 7 Ho ()™

63 Dﬂk = (2 sh nTk) [Gnk \In-l) ezY" " + Hox (z,.) e " J.
ThlS in turn is shown to satisfy the condition at inflnlty in the form :
lhm Difz s [zu-n zn]} —0 o

Pbyalcally, the effect of a diacontinuous tangentia.l conponent in the eleotric
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L 17838-66
ACC NR: AP6004072

field can be due to the exiatence of an infinitely thin layer with nonzero electric:
resistivity. A special case is considered where the mgnetic field is a step '
function given by

o 0 at z<0  f(A=8(z)
N (?) = n (=) = [1 at =>0, I"(z) =8 (z)e

'The resulting electric field potential for It! { 1/2 is given by
T atE>xamdelra = :
§(D __ K[y cosatchy, (ne - yn) f-sin weshp, (2t -+ 1a)] gt 2 <20
R K*{1, cos nt chiy (xt— ) +sinntshy, (e —hn)jat  0<z L%

L : . g y x
- : ) K% = T sh iy, cosfig sh ’]’k(ﬂt:l:-z—_——ﬂx)

Zfrom which the joule dissipation can ‘be calculated. Orig. art. has: 33 equations
- and 3 figures.
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L"23l+t+'2'-66 Ev’lT’l)/Bs’iP(m)/b‘lA(d)/ETC(m) 6/E’IA(1) Wh

‘' ACC NR: AP600758l SOURCE CODE? UR/00h0/66/030/001/015h/0163
;?AUTHORS: Regirer, S. A. (Moscow); Chekmarev, I. B. (Leningrad) / .
| {oll
§ORG: none . J/E‘

’}1-'—;'—— .

TITLE: StPad sbate.flows of an anisotropically conducting medium in a half-space

SOURCE: Prikladnaya matematika i mekhanika, v. 30, no. 1, 1966, 154-163

TOPIC TAGS: MHD, compressible flow, steady flow, conductive fluid, plasma

— p e

/i
ABSTRACT: The steady flm/v of a conducting fluid over an infinite plaiie under the

action of a uniform magnetic field By is investigated. An assumption is made that
the temperature dependence of the physical properties of the fluid is known. As a
first approximation, these properties are assumed constant, and a finite solution
is obtained in the fcrm

] Ve = V + (,lerlh + C'e'mh
Tl.l—‘ﬁ 1 + ‘.0)1 1= l/l (-R + R ):i: /s V(R + An’)' — 4 (RR,,. —M°‘) s

where it is shown that the solutions VO(y), B°(y), J°(y) in general have a nonmono- -
tonic characteristic. Next, the wavelength N\ = 27T /) is juxtaposed on the —
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L 23442-66

" ACC NR. APBOOTSBH =

velocity preo
compressibil

small perturbations on the various flow parameters. To study the effect of

nonmonotonic

incompressible fluid is analyzed with the magnebtic field aligned parallel to the
axis of rotation, Orig. art. hast 50 equations and 1 tablee.
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file for ?\ << 16. To evaluate the effect of variable properties and
ity on the flow field, an approximate solution is attempted by means of

velocity distribution, the case of a rotating flat plate in an
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L 24323-66 EWT(m)/T .

ace NR: amoorezy

e .

" ORG: Mimmmhumtg, Academy of Sciences, Ukrainian SSR (Fiziko-
tekhnicheskiy institut Akademii nauk Ukrainskoy SSR)

. TITLE: . Possible value of the quadrupole moment of the - on S .
EOURE?B Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 50f no. 2, 1966,
gy '

. TOPIC TAGS:

baryon, nuclear isobar, quadrupole moment

Dbossessed by baryons of the decuplet within
case when the radiative decay of the mucleo
. admixture (of the order of 5%) of 7 quanta.
- 1sobar model. The estimate is based on the a

- quadrupole moment of the baryons transforms with respect to unitary su(3) group

. 1ike the corresponding component of an octet. In the simplest hypothesis, this
- operator belongs to a 405-plet, K:

. of the quadrupole radiative transition of the decuplet into
Orig. art. has:

& gm0/

n isobar M* 3'p + 5 contains a small
This admixture is Predicted by the

APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014445

|  SOURCE CopE: »l}n"/oosé/ésl'}oso/ooe/“dks*r/oh:;af?'
AUTHOR: Rekalo, M. P. ' . 2

4

the framework of SU(6) symmetry in the

and an expression is obtained for the amplitudes




"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444

éfﬂ*éﬁkﬁﬁc‘f”‘ﬁ MP&;—&-’*’ &M’?}m@ﬁ

L 5390-66 EWP(m)/EPA(w)-2/E4T(1)/T-2/EPA(sp)=-2/EWA(m)-2 IJP(c)

ACC NR: AP5027268 SOURCE CODE: UR/0207/65/000/005/0034/0039

. A TRSRTAR %s

AUTHORS: Kulikovskiy, A. a. (Mogg/qv); Regirar, 3. A. (Moscow) '
ORG: none 7/

TITLE: On the effect of walls on overheat instability in a magnetohydrodynamic

channel / L/;@:f
SOURCE: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no, 5, 1965, 34-39

TOPIC TAGS: magnetohydrodynamic heating, MHD instability, temperature distribution
electric field, stability criterion, plasma flow, electric conductivity

ABSTRACT: The stability of the temperature field in a plane electric discharge
channel is studied analytically, using simplifying assumptiona. The plasma flow
is assumed to be incompressible, moving at a constant velocity U, and bounded by
tvo electrodes y = + L at constant temperature and electric potential. The
undisturbed temperaturs field is represented by the equation

D>Pays /2 b
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L 5390-66
ACC NR: AP5027268 o i ;

1

a7, 1 . v - !
",1_,7::—%' To(£1)=T,, a'=°'o'(5%y-)' C\, :
. A ,

- and the linearised equations for the perturbed temperature by
ar af T ds -0~

dy :

3 ( 9 3. (. @ T doy 0

) 37__(06—5)'!*-3;(0@-+a’?—d‘—)~0. . /(:}:i)-—-O
 where :
=l =X p_= L o T :

CTwn o V=T d=1 f=efk m=f g

dpta* ‘

’__ TO s I‘L“. , aqg
Td'= 73, o =wre =g at= s ) |

In the above equations it is assumed that the conductivity depends on the
unperturbed temperature Tp only. The particular solution for these equations is

postulated by the temperature_ and slectric potential‘ﬁ_mctionn
T8, S =y e

Card 2/3
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L 5390-66
ACG NR: AP5027268

For large values of the wavelength AN\ a self-adjoint equation is obtained for the
perturbed temperature field under the condition that the electric conductivity

i

‘mast be represented by o(T) = AebT (A, B = const) i
I (T) = —B? = (B, B = const)e l

The first of these leads to the following stability criteria, The transition to an
unstable condition is connected with a bifurcation in the solution of the unper=
turbed temperature field equation. This point of bifurcation ocorresponds to the
point of maximum of the function O(qg(T,) which exists for 5)0 but is absent
when @ £ 0. The second conductivity law leads to the following transcendental

tga JBt L o
equation b= zg;a thp

whose roots indicate that the temperature field remains stable to large wavelength
oscillations. This is also true for short wavelength perturbations if k > Q. -
Orig. art. hast 30 equations, .

_ SUB CODE: EM,: M8 SUBM DATEs  25Juné5/ ORIG REFT 003/  OTH REF: OO '
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APOLIONOVA, L.P,, red,; VAYMBOYH, V.S5., red.; VLSILEVSKIY, D.P., red.;
VROBLEVSKIY, A.A., red.; GRIBEOVA, S.A., red.; GRIGORASH, G.L.,
red.; KAZNACHEY, B.Ya., red.; PARKHOMERKO, V.I., red,; PUSSET, L.A.,
red,; HBGIRER, Ye.l., red.; ROZENBLAT, M.A., red.; HALXIRL! B.Z.,

rad,

[Hathods for testing megnetic tagg_recordgra]_“etodikq ispytaniia
magnitofonov. Moskva. 1958. 78 p. (Akademiia .nauk SSSR, Morskoel
-gldrofizichesidi-institut. Trudy, vol. 14). (MIBQ_JZZ?)

T "THaenatic recorders end recording—Testing)’

T ey

¢

s
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KAZNACHEY, B.Ya,; REGIRER, Ye.l., redaktor; YUZHNATA, Ye.A., redaktor;
MEL'NIKOVA, N.V., teknhnifheskiy redaktor

[Galvanoplastic process in industry] Gal'vanoplastika v promyshlen-
nosti. Pod red. E.I,Regirera. Moskva, Gos.izd-vo mestnoi promyshl,

RSFSR, 1955. 173 p.’ (MLRA 8:12)
(Electrotyping)
e s e e e
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USSR/Engi.neer’ing - Measuring instruments

Card 1/1  $Pub. 103 - 5/23

Authors !Regirer;‘fE. I.
o SRR, . AT
Title !An instrument for measuring wheel play
= | R
Perfodical  tstan. 1 instry 8, 15-17, Aug 1954 ; o

Abstract 8 A description is presented of an instrument designed for measuring
wheel play. Illustration and drawings depicting the structure of
the above mentioned instrument are presented, together with data
indicating its specification, operation, -and dimensions.

Institution : ....

Submitted PN
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USSR/ Chemistry of High-Molecular Substances F.

Abs Jour : Referat Zhur - Khimiya, No L4, 1957, 11929

Author . Regirer Ye.I., Kalantarova M.S.
; Title . On Procedures of Recording and Interpretation of Thermomecha-
! nical Curves

' Orig Pub : Kolloid. zh., 1955, 17, No 6, 439-451

Abstrect : Recording of thermomechanical curves (TMC) of polymers having
two limit points was effected according to previously descri-
bed procedures (Kargin V.A., Sogolove T.I., Zh. fiz. khimii,

% 1949, 23, 530). For recording TMC, use can be made of any ins-
: truments suitable for measuring the deformations of a specimen
within a wide range of temperature. Pointed out is the corre-
iation between TMC and other deformation characteristics of a
polymer. TMC can be considered as a section, along the time
axis, of the "surface of mechanical properties of the polymers"
plotted for the given load as & trid: mensional diagrem: defor-
mation, time and temperature. Tt is noted that in the case of
some polymers the limit points are shifted following heating.
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REGIRBR, Ye,I,; KALANTAROVA, M.S.
wm-w“

One mors on the thermomechanical curves, EKoll, ghur. 19 no,6:752-755
R-D '57. ' (MIRA 11:1)
(Thermochemistry)
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APOLIOIOVL, LoF,, v .; TAYIBOYS, V.S., red,; VASILEVSZIY, U.P.,
VROVLAYSIIT, Aud,, m, SRIBEOVA, 6.L., red.; GRIGORASH, G.T.,

»

o

AT, BT, soLy PA2EOITNI0, V,T., red.; PUSSAT, LA,
RitId.y, Yo l,, zed,; ROZAIPLAT, iLa., red.; MAIKIVAL!,

[Ts)

B.i., rad,

us] Magnitaye zolovci 4l

1z

. (Mostva. Vsesoiuznyi
isi, Trudy, no.3).

{MTRA 12:2)
recarders and racording--Equipment and suoplies)
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AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:
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SOV/115-59-3-7/29

A Small-Size, Portable Piezo-Electric Profilograph
(Malogabaritnyy perenosnyy p‘yezoelektricheskiy
profilograf)

Izmeritel’naya tekhnika, 1959, Nr 3, pp 11-14 (USSR)

A small-size, portab19ingﬂﬂ:ﬂlgg&§;g_g§gfilograph
was_developed-by-the Tnstitut zvukozapisi (institute
of Sound Recording) in connection with an investiga-
tion of processes occurring during sound reproduc-
tion. I.P. Kadushin, P.G., Zon, M,I. Strelkov. N.N.
Tukhmanova and Va1, Ui 'vancv participated in the deve
lopmenmt of this device. The Zalibration of the device
was performed with equipment certified by the Komitet
standartov, mer i izmeritel’nykh priborov (Committee
of Standards, Measures and Measuring Instruments).
The device was designed by taking into consideration
the works of LIAP and the improvements made by the
manufacturer Brash c¢n it%ts profilograph. Subject
profilograph ig not identical with instruments ct

IR VI, BTR3NSO S| Ry N A e
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A Small-Size, Portable Piezo-Eleciric Profilograph

this kind presently manufactured and is character-
ized by a number cf particularities. It consists

of a transducer, a drive mechanism, an amplifier

and a recording instrument as shown by figure 1,

All parts together have g weight of 24.5 kg. The
device was primarily designed for investigating
surfaces used for sound recording and for studying
the influence of local material defects on the sound
reproduction. The device may be used also for other
purposes where an investigation of a surface is re-
quired. The author describes in detail the compcnents
of this device and mern*ions briefly the operaticn
technique. The transducer consists of a bimorph
Rochelle salt crystal, ©.7x30x10 mm. The suspension
of the transducer dces not have any hinges and furc-
tions as an elastic system, It has one spherical
support surface %o which a load of about 25 g is
applied. The drive mechanism contains the SD-2
electric synchrenous motcr which moves the transducsr
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S0V,'115-59-3-7/29
A Small-Size, Portable Piezo-Electric Profilograph

across the surface to be checked. Figure 3 shows

the transducer drive mechanism. The amplifier. its
circuit diagram is shown by figurs 4, has four
stages. The first three stages are resistor-coupled,
while the fourth stage is assembled according to the
cathode system. Negative feedback with a correcting
circuit is used. The amplifier contains the follow-
ing tubes: 1 6F5, 2 6G2, 1 6P6S, 1 6N8S, 1 6Ts5S,
the voltage stabilizer SG-4S and the neon lamp MN-7,
The amplification factor amounts up to 2.000. A
microammeter MS-5 :s used as an indicating instru-
ment. Figure 5 shows the circui; diagram of the
recorder and a pho*cgraph of the recording mechanism,
The paper tape is fed at three sjeeds: 5, 25 and 125
mm/sec. The sensitivity of the recorder is 1.3 mn/v,
that of the transducer is 20 mv/anicron. There are

3 photographs, 1 drawing. and 2 circuit diagrams.
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- REGIRER Ye..}».,ﬂ

o

Development of the scientific justification of formulas for plastic
materials of phonorecords. Trudy VMAIZ no.5:115-135 159,
(MIRA 15:4)

(Phonorecords) (Plastiss)
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